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MODULE 1.0 
LESSON TOPIC 1.10 


1£SSCN TOPIC OVEBVIEN 
LESSON TOPIC 1.10 
AIECIS^ lE^SCfiSURE 


In this lesson topic, you will sta^ a variety of faistening devices and 
procedures, so that you will be able to identic, select, and use the 
proper fasteners for your specific job. All fastaiers are designed for 
one purpose: to attach ocnpcnents together securely. 


TEISONAL OBJECTIVE 


Match four given illustrations of differ^t types of aircraft hardware 
with their uses. 


ENABLINS OBJECTIVES 


1. Select, front a given list, the tise of the ccmnon solid shank 
rivet. 

2. Select, front a given list, the use of the blind rivet. 

3. Match four given illiastrations of types of screws oonraonly veed 
on aircraft with their nanies- 

4. Match four given illustrations of types of structural scresdieads 
ccnmonly \ised on cdrcraft with their names. 

5. Match three listed types of standard aircraft bolts with their 
purposes. 

6. Match four given illustrations of bolthead markings with 
statenents describing their meanings. 

7. Match four given bolt-dimension terms with the bolt sections they 
describe, as d^igxiated on a givmi illustration. 

8. Match four given illustrations of types of nuts used in aircraft 
structures with their fimctions. 
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9. Match three given illustrations of types of washers used in 
aircraft str\x:tures with their uses. 

10. Match four given illustrations of types of pins used in aircraft 
strxjctures with their uses. 

11. Select, from a given list, the use(s) of threaded inserts in the 
design of aircraft, engines, and accessories. 

12. Select, fran a given list, the use(s) of tumlock fasteners. 

13. Sel«:t, from a given list, the reason(s) for using bonding wire 
CXI aircraft. 

14. Select, fran a givai list, the precaution(s) to observe to 
prevent foreign object damage. 


NOTE: Review the list of stud^ resources prior to studying the lessen 
topic. 



MXIULE 1.0 
LESSON TOPIC 1.10 


LIST OF STUDY RESOURCES 
lESSON TOPIC 1.10 

AIRCRfiBT HARDWARE 

TO leam the material in this lesson topic, you may choose any, or all, 
of the following study resources: 

WRITTEN LESSON TOPIC PRESENTATIONS IN MDDULE BOOECLET; 


1. Lesson topic summary pg, 5 

2. Programmed instruction form of the lesson topic pg. 13 

3. Narrative form of the lesson topic pg, 61 

4. Lesson topic progress check pg. 77 


Any of the resources listed above may be used in achieving the learning 
objectives. It is not necessary to use them all. The progress check, 
vhich may be taken at any time/ is your means of determining vhen you are 
ready to proc:eed to the next lesson topic. If you fail to meet any 
objective, you must either review the material or studY another medim 
of instruction. Your learning center instructor will assist you if 
there is anYthing you do not undeistand. 




MDDUIE 1.0 
ISSSON TCPIC 1.10 


LESSON TCPIC SlMffiFY 
AIRCRAFT HARDWARE 


Rivets aie used extensively in aircraft structures as fastening devices. 
Hie cannon solid shank rivet is used in fastening together an aircraft 
structure where both ends of the rivet are accessible. The blind rivet is 
used vhere only cne side of the work is accessible. (See figure 10-1. 


A 



MS20470 

UNIVERSAL. 





AN 430 
ROUND 




MS20426 

COUNTER- 

SUNK 



AN 442 
FLAT 


FIOJRE 10-1.— Oonnoti solid shank rivets. 


Screws are the oannanest type of threaded fastener lised on an aircraft. 
They may be divided into four main grocps—macdiine screws, self-tc^ping 
screws, setscrews, and structural screws. The machine screw is different 
from the structural screw caily in the materials used and their relative 
material strengths. 
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structural or machine screws have a nunber of different head styles — 
brazier, washer*, fillister, and flat {see figure 10-2) . 


<A) 




llllllll 



FIOJHS 10-2.— Structural or machine screws; (A) brazier; 
(B) washer; (C) fillister; and (D) flat. 


S tandar d aircraft bolts are ised in agplicatiops involving tension shear 
loads . Bie cloee-toleranoe bolt is reed vhere the bolted joint is s\±»ject 
to severe load reversals and vibrations. The clevis bolt, vMch is used in 
^iplic^ticns si^sgect to ^hear stress only, is often used as a 
pin in a control system. ^Qie eyebolt is used to carry external toisicxi 
loads for the attactraent of such devices as the fork of a tumbuckle, a 
clevis, or a cable ^tackle. 
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The nark or marks cn the head of a bolt or screw identify the material of 
vMch it is made. (See figure 10-3.) 


A recessed triangle denbtes close-tolerance shaxik 
and/or head (steel or alvminun alloy) . 

lOLERI^CE 


Two raised dashes denote aluninum alloy. 

ALUMtNUM 

AUDY 


A single raised dash denotes corrosion-resistant 
steel. 

CORROSION 

RESISTANT 

STEEL 


A cross denotes alloy steel with a tensile 
strength of 125,000 psi minimum. 

STEEL 

(125.000 

RSi) 


A curved section with five crosses denotes steel 
with a tensile strength of 160,000 to 180,000. 


STEEL 

(160,000 TO 
l80/>00 RSt) 


FIGURE 10-3. — Bolthead markings. 


The most significant terms in describing a bolt or a screw are the head, 
the grip, threads, length, and diameter (see figure 10-4) , 
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Jfats used in aircraft structures are plain, castle, wing, and self-lcxdcii^ 
nuts. (See figure 10-5.) 



FJ^aUtos lO-S.—ifcJts used in aircraft structure. 


8 






The plain nut is used with an avociliary locking device/ such as a lock- 
washer. The castle nut is used with a drilled shank bolt and is secured 
with lockwire or a cotter pin. The wingnut is uspd vdiere the 
ti^tness can be obtained with the fingers and the assenddy is 

frequently rerooved. The self-locking nut is designed so that it will hol d 
tight in spite of vibrations. 



yOCK WMtCRS 



SPECIAL WASHER 
(BALL SOCKET ) 


FIGURE 10-6. — Washexa used in aircraft structures. 

The types of washers used in aircraft structures are plain washerS/ 
lockwai^iers, and special washers (figure 10-6) . The plain wa^ifa: is 
used under a nut to provide a smooth bearing Rirface and to act as a 
shim. The lodcwa^i^ is used with a plain nut vhen a self^locking or 
castellated nut is not applicable. Haz^ i^pes and varieti^ of <^>ecial 
wallers are used in ^pEdlcations \dien directed by the maintenance 
instructions manucQ.. 
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Pins used in aircraft structures are taper pins, flathead pins, cotter 
pins, and quick-release pins (figure 10-7) . 



TAPER PIN FLATHEAD PIN 


UNEVEN PRONGS 



COTTER PIN QUICK-RELEASE PIN 


FIGURE 10-7.— Pins. 

t^ier pin has no head and is used vAiere a tight fit is essential, 
flathead pin is used vd.th a tie rod tenninal or a seoondaiY control 
: is not in c^seration ocHitinuously. The cotter pin is used to secure 
castellated luits, pins, and shafts. The quick— lelease pin is ngpyi in seme 
applications v^iere r ap id reBncwal and replaoanent of equipnoit are 
necessary. 
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Hireaded inserts are ccromctily used in the design of aircaraft, engines, 
and accessories to protect and strengthen tapped threads in li^ib 
materials (for example, alxzninum, brass, and plastic) , particularly in 
locations requiring frequent assembly and disassembly. 

Tumlock fasteners are used to secure cowling, fairing, panels, and 
doors that require quick or frequent removal and replaceroent- 

Bonding wire is used to connect all equipment so that static electricity 
is eliminated. An adrcraft can become highly charged with static electric- 
ity vbile in flight. iMs constitutes a fire hazard and also causes r a di o 
and navigation ec[uipraent interference. 

Aircraft strijctural hardware is the greatest oontributca: to foreign 
object damage (PCX*) . Ihe removal of loose objects from pockets before 
working on an aircraft, the cleaning of work areas tpon oonpletion of 
a job, and a ccrplete inventory of toolboxe s are musts in preventing 
FOD. 


At this point, you may take the progress check beginning on page 77. 

If you answer all self-test itans correctly, proceed to the next lesson 
topic. If any of your answers are incorrect, refer to the p^agr^bs 
or frames designated on the answer sheet for the items you missed. If 
you feel that you do not xmderstand most of the lesson tt^c, select 
another medium of instruction or consult your learning center instructor. 
When ycxi can correctly answer all self-test itans on the progress 
check, proceed to the next assignment. 




f03ULE 1.0 
LESSCN TOPIC 1.10 


PPOGRMWED INSTRUCnCN FOFM 
OF 

LESSON TOPIC 
AIPCRAPT HARDWaPE 

1. Besides the metal sinrfaces, vdxLch are readily seen, many different 
kinds of hardware are lased in asserobling an aircraft— rivets, 
screws, bolts, nuts, washers, pins, bcxiding wire, tumlocks, 
fasteners, etc. Rivets are used extensively as fastening devices. 
The conmon solid shank rivet, shown in figure 10-1, is used in 
fastening together an aircraft structure vHmen both ends of the 
rivet are accessible. Its head be one of several styles. Of 
these, the universal head rivet is used for both interior and 
exterior ^plications, and the countersunk head rivet is used on 
the exterior of an aircraft vhere a smooth aerodynamic surface is 
desired. 



MS20470 AH 430 

UNVERSAl. round 



SrjSIr 



COUNIEB- 

SUNK 



m442. 

FUST 


FIGURE 10-1.— Oaomon solid shank rivets. 
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1. (Ctontinued) 


■Hie blird rivet is used where only one side of the 
work is accessible. Ihere are various types and 
head styles of blind rivets (figure 10-2 ) , and all 
have the characrberistic of being self -locking. 


TYPE 


OONFI6URATION 






BASIC Na 



MSSOBOI 


SELF 

PLUSGiNS 





UNIVERSAL 

HEAD 


LARGE FLAT 

HEAD 


MS20600 


CRiSSC 


HOLLOW 
PULL THRU 




100 DEGREE 

countersunk 


MS2060S 


LlfiSEPU T 

HEAD 


CRI4S 


FIGURE 10-2. — ^Blind rivets. 

Wien an aircraft must be repaired, rivets (as well 
as all other fasteners) should be replaced vri.th an 
identical piece of hardware. Otherwise, the 
structural soundness of the aircraft will deteri- 
orate. Even the resistance to corrcsion will change 
if unlike metals are joined. 

a. If both ends of the rivet are accessible, the 

aircraft structiare is joined with the 

rivet. 

b. Wien only one side of the wrark is accessible, 

the rivet is used. 
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a. solid 
^^ank 


2, Select, fron the list below, the use of the ocniton 
solid shank rivet. 

b. blind 

a. Used viten only caie sicte of the vjork is accessible. 

b. Used to secure panels c»i the aircraft exterior 
only. 

c. Used for fastening aircraft striictures vhen 
both ends of the rivet aure accessible. 

d. Used to secure panels on the ai.rcratft interior 
only. 

c. 3. Select, fron the list below, the tase of the blind 

rivet. 

a. To be used when only one side of the work is 
acc^sible. 

b. To be used to secure panels \dnen both sides of 
the work are accessible. 

c. To be used only vhen a snooth aerodynamic design 
is required. 

d. To be used as a teqporary repair only. 

a. 4. nhe screw is the ccnmonest of threaded fastener 

used on an aircraft. Generally, screws have a lower 
material strength and a looser fit than other types 
of threaded fasteners; however, several types of 
structural screws are available that differ frcm 
structural bolts cmly in the type of head. 

Screws may be divided into four main groups-— ‘the 
machine screw, the structural screw, the self-te^pdng 
screw, and the setscrew. (See figure 10-3.) Each 
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(OontllBIJBd) 


requires a particular type of scraKiriver for ijistallation. TSie 
nachine screw is different from the strudaaral screw only in the 
materials used and their relative strengths. 



A B 






c 


D 


FIQffiE 10-3. — Screws: (A and B) machine or strijctural; 
(C) self-tapping; and (D) setscrew. 
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4. (Oontimed) 

machine screw (A or B) is a small general purpose 
screw (available in low^oibon steel, brass, 
oorrosionr-resistant steel, and alvnunian alloy) 
with various head styles. Hhe heads of sane machine 
screws are drilled for safety wire. 

iSbe structural screw (A or B) is used primarily for 
panel installation vHnere frequiait removal is required. 
This screw is made of alloy steel and is heat-treated 
to have the sane tensile straigth as a bolt of the 
equivalent size. Note that the structural screw 
and the machine screw may have the same she^, the 
difference being in the materials and their tensile 
strengths. 

The self-taping screw (C) is used in nonstructural 
assemblies requiring a blind explication. The screw 
is installed by drilling a hole and inserting the 
screw, vhich cuts its own thread as it is screwed 
into the hole. ' 

The setscrew (D) is lased to positicxi and hold a 
competent in place; for example, a ^ar or bearing 
on a shaft. Setscrews, vdiich are headless, are 
av al lable with mary different point styles. 

The four types of screws used on aircraft are 

and 
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stinjctural 5. Hatch each of the screws illxistrated in column A 

with its name in column 3. 

nachine 

self-tapping 

setscrew A B 



a. Setscrew. 

b. Stnictural or 
machine screw. 

c. Self-tapping screw. 

d. Self-set screw. 
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(1) C. 

(2) b. 

(3) a. 

(4) h, 

b. To be used only vAien a sncoth aeroctynamic design 
is required. 

c. To be used viien only one side of the work is 
accessible. 

d. To be used as a teirporary repair only. 


6. Select, from the list belov, the use of the blind 
rivet. 

a. To be used to secure panels when both sides of 
the work are accessible. 


c. 7. Select, from the list below, the use of the ccrancai 

solid shank rivet. 


a. Used to secure panels on the aircraft exterior 
only. 

b. Used for fastening aircraft structures when 
both ends of the rivet are accessible. 

c. Used vdien only cx^e side of the work is 
accessible. 

d. Used to secure panels on the eiircraft interior 
only. 



b. 


8. Machine screws and stxiictural screws have a muter 


of different head siyles — ^brazier, vaster, fillister, 
and flat (see figure 10-4.) 


A. 




Illlllll 



C. 





FIQJHE 10-4. — Structural or machine screws: 

(A) brazier; (B) washer; (C) fillister; 
and (D) flathead. 

•She brazier head, the washer head, and the fillister 
head are normally used in the interior of the air- 
craft. Ohe flathead screw is primarily used on the 
exterior of the aircraft aid requires a hole that 
has been oountermaik for a smooth surface. 
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8 . (Continued) 


a. The brazier head, washer head, aixi fillister head screws are 

used in the of the aircraft. 

b. The flathead screw is used on the of the 

aircraft. 

a. interior b. exterior 

9. tlatch each of the four types of structural (machine) screwheads 
illustrated in column A with its name in column S. 


A 


B 



a. Fillister head. 

b. Flathead. 

c. Vtesher head. 

d. Brazier head. 

e. Filbert: head. 
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(1) b. 

(2) d. 

(3) c. 

(4) a. 


(1) a. 

(2) c. 

(3) d. 

(4) c. 


10. Matdti each of the screws illi:ustrated in ooliinn A 
with its name in ooluron B. 


A 



B 

a. Self-tapping screw. 

b. Self-set screw. 

c. Structural or 
machine screw. 

d. Setscrew. 


11. Select, f rom the list below, the use of the blind 
rivet. 


a. 'Do be used to secure panels when both sides of 
the work are accessible. 

b. To be used only vdien a smooth aeroc^namic 
design is required. 

c. To be used as a benporary r^>air only. 


d. To be used when CHily one side of the work is 
accessible. 



d. 

12. Select, from the list below, the use of the 


ccramon SDlid shank rivet. 


a. 

Used to secure panels on the aircraft exterior 
only. 


b. 

Used for fastening aircraft structures when 
both ends of the rivet are accessible. 


c. 

Used to secure panels on the aircraift interior 
only. 


d. 

Used when only one side of the work is 
accessible. 


b. 13. Standard aircraft bolts are \ised in a^lications 

involving tension shear loads. Ihe close-tolerance 
bolt is used vtere the bolted joint is subject to 
severe load reversals and vibraticais. The use of a 
close-tolerance bolt permits the elimination of 
lost notion in landing gears, control systems, and 
helicx^ter rotary ccntrols. 



A B 


FIGUBE 10-5. — Close-tolerance bolts. 
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13. (Oontinued) 

Close-tolerance bolts are available vdth tsvo types 
of h eads — the sta nd a r d hex head (figure 10-5A) and 
the 100-degree countersunk heal (figure 10-5B) . 



FIGIKE 10-6. — The clevis bolt. 

Hie clevis bolt (figure 10—6 ) , which is in 
applications subject to shear stress cxily, is often 
used as a mechanical pin in a control systan. 

The head of the clevis bolt is round aM slotted. 

Hie eyebolt (figure 10-7) is used to carry external 
tension loads foa: the attactment of such devices as 
the fork of a turrfcuckle, a clevis, or a rattl e 
shackle. 



(D 


FljRlRE 10— 7,— eyebolt. 
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13. (Continued) 

a. For elimination of lost motion, the 

bolt is used. 

b. Ihe bolt that is often used as a mechaniceLl pin 
in a cjontrol intern is the __________ bolt. 

c. Bie bolt used to attach such devices as the 
fork of a turhfcuckle is the 


a. close 
tolerance 

b. clevis 

c. eyebolt 


14. Match each of the standard aircraft bolts in 
oolum A vd.th its purpose in ooliam B. 


(1) Clevis 
bolt. 

(2) Eyebolt. 

(3) Close- 
tolerance. 


Used as a mechanical pin 
in a control system. 

Used \dienever the self- 
locking nut is used. 

Used vhere a bolted joint : 
is subject to severe load I 
reversals and vibrations. 

Used in the attachment of 
six±i devices as the fork 
of a tumbuckle, a clevis, | 
or a cable shackle. I 




Match each of the four types of structural (machine) screviieads 
illustrated in oolutm A with its name in column B. 

A B 



a. Washer head. 

b. Brazier. 

c. Fillister head. 

d. Flathead. 

e. Filbert head. 



(1) a. 


(2) b. 


16. Match each of the screvAs ill as crated in colxznn 
vdth its name in column c. 


(3) d. 


(4) c. 


a. Self -set screw. 

b. Self -tapping screw. 

c. Setscrew. 

d. Structural or 
machine screw. 





(1) d. 


(2) d- 


(3) b. 


(4) c. 


17. 'Che nark or marks on the head of a bolt or scresi^ identify the 
materials of vhich it is made. (See figtare 10-8.) 



STEEL 

(125,000 

RSil 


A cross denotes alloy steel with a 
tensile strength of 125,000 psi ndnimum. 


o 

AIUMMUM 

AU0Y 


TWO raised dashes denote aluminum alloy. 



CLO^ 

lOLERUCE 


A recessed triangle denotes close- 
tolerance shank and/or head (steel or 
aluminum eLLlqy) . 



RESISfaNT 

STEEL 



STSL 

(160.000 TO 
mfiOO RSL] 


A single raised dash denotes corrosion- 
resistant steel. 


A curved section with five crosses 
denotes steel with a t^isile str^igth 
of 160,000 to 180,^^00 psi. 


FIGUBE 10-8. — Bolthead markings. 
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17. (Continued) 



^<1 



O 0 


Cotplete the following statements, identi:^ing the 
bolthead itarkings above. 

a. A close tolerance shank or head is denoted a 
recessed 


b. Two raised dashes denote alloy. 


c. A bolt with a taisile strength of 125,000 psi 
miniitum is marked with a . 


d. Corrosion r^istant steel is indi c a t ed by a 

single raised 

e. A steel bolt with a tensile strength of 
160,000 to 180,000 psi is denoted with a 
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a. triaiigle 

b. alizninum 

c. cross 

d. dash 

e. curved s«:tian vdth five crosses 


18. Match each bolthead marking illustrated in colunn A vdth the 
statement describing its ineanir^ in column B, 



B 

a. Aluminua alloy. 

b. Steel (125,000 psi) . 

c. Corrosion resistant steel. 

d. Close tolerance (steel or 
aliminun alloy) . 

e. Steel (160,000-180,000 psi) . 



( 5 ) 




(1) 

d. 

(2) a. 

(3) c. 

(4) b. (5) e. 

19. 

Match each of the standard aircraft bolts, listed in ooltinn k, with 


Its purpose, listed in oolum B, 




A 


B 


(1) 

Close-tolerance . 

a. 

Used v^ienever the self-locking 
nut is used. 


(2) 

Clevis bolt. 

b. 

Used as a mechanical pin in a 


(3) 

Ei^bolt. 


control system. 




c. 

Used in the attachment of such 
devices eis the fork of a tairn- 





buckle, a clevis, or a cable 
shackle. 




d. 

Used vhere a bolted joint is 
subject to severe load reversals 
and vibrations. 

(1) 

d. 

(2) b. 

(3) c. 






( 1 ) d. 
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FIGURE 10-9. — ^Principal parts of 
a bolt or screw. 

'Rie most significant terns used in describing a 
bolt or a screw are the head, the grip, threads, 
length, and diacieter (see figure 10-9) . Ihe head 
is that particn of the bolt or screw vdth the 
la3:gest diameter and nay be one of many shapes or 
designs. A wrench is nomally placed on the 
bolthead for the purpose of instcLLling or re- 
newing the bolt, whereas a screMdriver is used 
with a screw. Ihe grip is the distance from the 
underhead bearing surface to the start of the 
thread. !lhe . ide al installation will have 
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{Continued) 

a bolt or screw vdiose grip is a few thousandths of 
an inch shorter than the actual grip. All bolt or 
screw installations that involve self-locking or 
plain nuts will have at least two corrplete threads 
protruding through the nut. “These two threads 
include tiie chamfered end of the bolt. However, 
bolts with slightly mor e gr ip length than that 
required may be used if washers are placed under 
the nut or bolthead. 

The terms used in describing a bolt are the 

, the , the , 

the , and the . 


head 


grip 


threads 


length 


diameter 


22. Match each of the bolt-dimension terms listed in column A with the 
section it describes, as designated on the illustraticn in colvmn S. 


(1) Length. 

(2) Diameter. 

(3) Threads. 

(4) Grip. 



B 


"T 








(1) E. 


(2) A. 


(3) D. 


(4) C. 


23. Match each bolthead marking illtjstrated in colunn A with the 
statement describing its meaning in column B. 



B 

a. Close tolerance (steel or 
alixainun alloy) . 

b. Bronze. 

c. Oorrosicxi resistant steel. 

d. Steel (125,000 psi) . 

e. Alumimxn alloy. 

f. Steel (160,000-180,000 psi) . 



o 




(1) d 


24. Match each of the standard aircraft bolts, listed 
in column A vdth its purpose, listed in column B. 


(2) c. 

(3) a. 

(4) e. A B 

(5) f. 

a. Used in the attactaent 
of such devices as the 
fork of a tumbuckle, 
a clevis, or a cable 
shackle. 

b. Used whsKiver the self- 
locking nut is lased. 

c. Used v^iere a bolted 
joint is subject to 
severe load reversals 
and vibarations. 

d. Used as a nechanical 
pin in a control 
system. 


(1) Eyebolt. 

(2) Clc®e- 
tolerance. 

(3) Clevis bolt. 
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25 . 


Ihe purpose of any mt is to secaire the bolted 
assentoly properly. Nuts used in aircraft stinaotures 
axB the plain nut, the castle nut, the vdngnut, and 
the self-locking nut (figure 10-10) . 



FIGURE 10— 10.— Jftits in 

aircraft structures. 



25. (C3ontanued) 


The plain nut is xjsed with an auxiliary lodcing 
device, such as a lcxd?washer. Uie castle nut is 
used with a drilled shank bolt and is secured 
with lockwire or a cotter pin. The wingnut is 
xosed vdiere the desired ti^tness can be obtained 
with the fingers and where the assentoly is fre- 
quaitly ranoved. Ihe self-locking nut is designed 
so that it will hold tight in ^ite of vibrations. 

a. A lock washer must be used with a __________ 

nut. 

b. For safetying with a cotter pin or lockwire, a 
____________ n\it must be used. 

c. Vtysn the systenn is frequently reniovad and the 
desired ti^tness can be done with fingers, the 

nut is used. 



a. plain 


b. caustle 


c. wing 


Matx:h each nut illustrated in colunn k vath its function in 
oolunn 3. 



i/ 


a. Used vdiere desired tightness 

can be obtsdnad the 
fingers and the 

assaiibly is fireguently 
ranoved. 

b. Designed to hold tight in 
spite of vibrations. 

c. Used vdLth an avcciliary 
locking device, sxich as 
a lockwasher. 

d. Used with a drilled shank 
bolt to acccnnodate a cotter 
pin or safety wire for 
safetying. 

e. Used with castellated bolt 
shank. 


(1) b. 


(2) a. 


(3) d. 


(4) c. 


Match each of the bolt-dirension terms listed in colvmn A with the 
secticsi it describes, as designated on the illustration in column B. 


(1) Length. 

(2) Diameter. 

(3) threads. 

(4) Grip. 
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(2) A. 


(3) D. 


(4) C. 


(1) E. 

28. Match each bolthead marking illustrated in colimn A with the 
statement (Ascribing its meaning in oolmtn S, 



B 

a. Steel (125,000 psi) . 

b. AluDtdnua alley. 

c. Steel (160,000 to 180,000 psi). 

d. Oorrosion. resistant steel. 

e. dcse tolerance (steel or 
alxxnirazn alloy) . 

f. AliininumHiidcel-oobalt alloy 
(AIMECX)) 



( 5 ) 



(1) e. 

(2) b. 

(3) a. 

(4) c. 

(5) d. 


29. Ihe types of washers lased in aircraft stnactures 
SQire plain washers, locikwashers, and special 
washers (f igtire lO-ll) . 


PLAIN 






LOCK WASHERS 


SPECIAL WASHER 
(BALL socket) 


FIOIKE 10-11. — tfeshers used in 
aircraft structures. 


Ihe plain washer is used under a nut to provide a 
SDxxTth bearing surface, to act as a shim in obtain- 
ing the correct relationship between the threads of 
the bolt and the nut, and in adj\3Sting the position 
of a castellated nut with respect to drilled cotter 
pin holes in the bolt. A plain washer is used under 
a lodowasher to prev<^t damage to the surface of a 
so(ft material. 
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29. (Continued) 


The lockwasher is used with a plain nut vSien a 
self-locking or a castellated nut is not applicable. 
The spring action of the washer prevents the nut 
from beocming loose. 

Ihere many types and varieties of special 
washers used in specific applications as directed 
in the naintenance instructions manual; for exanple, 
the ball socket washer is used when the bolt is in- 
stalled at an angle to the surface or vhere perfect 
alinenait with the surface is required at all times. 

a. When a plain nut is used, a washer 

is used. 

b. When a smooth bearing surface is required, a 

washer is used. 
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a. lock 

b. plain 


30. Match each of the washers illustrated in oolam A with its use 
in colum B. 


A 


B 



a. Used only vdian two dissimlar 
nuts axe to be joined. 

b. Used in specific c^lications 
vdien directed the mainte- 
nance instructions manual. 

c. Used with a plain nut \dien a 
self-locking or a castella t ed 
nut is not applicable. 

d. Used under a nut to provide a 
smooth bearing surface and to 
act as a shim. 

e. Used with corrpsion resistant 
steel nuts and bolts only. 
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(1) b. 


(2) d. 


(3) c. 


Match each nut illiistrated in colunn A. with its fimction in 
col\®ii S. 





a. Used vdiere desired tight- 
ness can be obtained by 
the fingers ai>d vdiere the 
assenbly is freguaitly 
renoved. 

b. . Used with a drilled shank 

bolt to acccRuiodate a 
cotter pin or safety wire 
for safetying. 

c. Designed to hold tic^t 
in spite of vibrations. 

d. Used with an auxiliary 
locking device such cis a 
lodcwasher. 

e. Used with castellated 
bolt shank. 


(1) a. 


(2) b. 


(3) c. 


(4) d. 


I&tch each of the bolt-dinension teriiis listed in colirm A with the 
section it describes, as designated on the illustration in oolizon B. 


(1) crip. 

(2) threads. 

(3) Length. 
(4} Dianneter. 
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(1) c. 

(2) D. 


33 . 


Pins xased in aircraft structures are t^aer pins, 
flathead pins, cotter pins, aiHi quick-release pins 
( figure 10-12) . 


(3) E. 
t4) A. 


OWMETER 


"T 

L. 1 PMC’TU J 



1 

Id 

9 

j 

TAPER PIN 




„_i_N6TH 

I 



CXXETER PIN 


STEEL SLEEVE 



QUIOC-EEIEftSE PIN 


figure 10-12. —Pins. 
Pins used in aircraft structures are 


/ 


/ 


and 



taper 


flathead 

cotter 

quick 

release 


34. Tlie taper pin has no head and is used in joints that 
carry shear loads and vAiere a tight fit is essential 
(figure 10-13) . 


STATIONARY 



MEMBER 

PLAIN TAPER PIN INSTAUED 


PIGOBE 10-13. — Uie taper pin installed. 

The flathead pin is used with a tie rod terminal or 
a secondary control that is not in operation ocn- 
tinoously. The flathead pin shcHild be secured with 
a wadier and a caotter pin. The pin should be in- 
stalled with the head up, vhen possible, so that 
if the cotter pin that secure the flathead pin 
fcdls or WDrks out, the pin will remain in place 
(figure 10-14) . 



34. (CSontinued) 



FIGURE 10-14. — The flathead pin installed. 

■Phe cx>tter pin is used to secure castellated nuts, 
pins, and shafts (figxjre 10-15) . 



FIGURE 10-15. — The cotter pin installed. 
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34. (CJontimed) 


Tlie quick-release pin is used in scrae applications v^iere rapid 
ranoval and r^lacetnent of equipment are necessary (figure 10-16) . 






BAIL TYPE 


FIGURE 10-16. — Uie quick-release pin. 
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a. terser 


34 . (Ccaitiinaed) 


a. Ilie pin used vdien, a ti^t fit is essential is 


b. For a tie rod tenninal, the 
is used. 


. flathead 


35. Matcdi each pin illustrated in colimn A vdth its use' in ooliamn B. 


(1) T^r pin 


(2) Quicdc-release pin. 



(3) Flathead pin. 


a. Used to secure castellatec 
nuts, pins, and shafts. 

b. Used \diere r^id removal 
and r^lacement of equip- 
ment are necessary. 

c. Used vdiere a tight fit is 
essential. 

d. Used with a tie rod 
tenninal. 

e. Used to attach canepy 
material to parachute 
harness. 



(4) Cbtter pin. 
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(1) c. (2) b. (3) d. (4) a. 

36. Match each of the vjashers illustrated in colunn A vdth its use 
in coluran 5. 


A 


B 




a. Used only v^ien tMo dissimilar 
xiuts are to be joined. 

b. Used vdth corrosion resistant 
steel ruts and bolts only. 

c. Used vdth a plain rut vtei a 
self-locking or a castellated 
nut is not applicable. 

d. Used in specific applications 
-vdien directed by the mainte- 
nance instructions manuals 



e. Used under a nut to provide a 
sirooth bearing surface and to 
act as a shim. 
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(2) d. 


(3) e 


(1) c. 


37. Mateii each nut illu strated in colvnn A vdth its functicn in 
colunn S. 


A 



jor\v 

(4) ' 


B 


a. Used with a drilled 
shank bolt to acccnncdate 
a cotter pin or safety 
wire for safetying. 

b. Used with an auxiliary 
locking device such as a 
lockwa^^. 

c. Designed to hold ti^t in 
spite of vibrations. 

d. Used v^iere desired 
ti^itness can be 
obtained by the fingers 
and where the assetibly 
is frequently removed. 

e. Used with castellated 
bolt shank. 
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(1) d. 


(2) c. 


(3) b. 


(4) a. 


38. Threaded inserts are cormonly used in the design of aircraft 

engines, and accessories to protect and strei^then threads 

in li^t materials (for exaonple, aluminum, brass, and plastics) 
particularly in locations requiring frequent ass^nbly and disas^- 
bly. The one-piece threaded inserts shewn in figure 10-17 are 
inserts that are precision-formed coils of diamond-shaped wire 
used as screw-threaded bushings. ^>ecial insert tools are 
required for installaticn. 




UNNOTCHED NOTCHED 


FIQKE 10-17. — One-piece thread e d inserts. 

To strengthen the tapped threads in lic^t materials, metals, 
and plastics, a is used. 


threaded 

insert 


39. Select, from the list below, the use (s) of threaded 
inserts in the design of aircraft, ermines, and 
accessories. 


a. Used to strengthen the tapped threads in 
alizninum. 

b. Used to place a nut in dose places. 

c. Used to strengthen the tapped threads in 
plastic. 
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a. 

c. 

40. Match each pin illustrated in colxmn A vd.th its use in oolrnin B. 

A B 

a. Used with a tie rod terminal. 

b. Used to secure castellated 
nuts, pins, and shafts. 

c. Used where rapid ranoval and 
r^lacement of equipment are 
necessary. 

d. Used where a tight fit is 
essential. 

e. Used to attach cancpy material 
to parachute harness. 


(3) T^er pin. 



(4) Flathead pin. 





(2) b. 


(3) d 


(4) a, 


(1) c. 

41. Matxih each of the washers illvistrated in colunn k with its tse 
in column B. 


A 


B 


( 1 ) 




(3) 




a. Used in specific applications 
vdien directed by the mainte- 
nance instructions manual. 

b. Used with oorrosixsn resistant 
steel nuts and bolts only. 

c. Used under a nut to provitSe a 
smooth bearing surface and to 
act as a shim. 

d. Used only vhen tMo dissimilar 
nuts are to be joined. 

e. Used with a plain nut vdien a 
self-locking or a castellated 
nut is not applicable. 
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(3) a. 


(1) c. (2) e. 

42. 



OZUS FASTENER 



AiRUQC FASTENER 


STUD ASSEMBLY 


FLUSH OR 


6R0MMET 

RETAtNlNS 

RING 


STUD RETAINING 
RING (USED ON 
SOME FASTENERS) 


RECEPTACLE 



CAMLOC FASTENER 


FIGURE 10 - 18 .— ^Tumlock fasteners. 


Turnlock fasteners are used to secure cowling, fairing, panels, 
and doors that require quick or frequent ranoval and replacement. 
They are secured or released generally with only a one-quarter 
turn of the stud. Ihere are three basic styles of turnlock 
fasteners available for aircraft use (figure 10-18) . 
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42. (Continued) 


Por securing cowling and panels that require 
frequent removal and r^lacement, the 
fastener is used. 

43. Select, fron the list belcw, the use(s) of tumlock 
fasteners. 

a. Used to secure cowling and panels that require 
quick or frequent raroval and replacement. 

b. Used to replace safety pins. 

c. Used on panels that require a key for entry. 

d. All the above. 

44. Select, from the list below, the lase(s) of threaded 
inserts in the design of aircraft, engines, and 
accessories. 

a. Used to place a nut in close places. 

b. Used to strengthen tapped threads in 
alunvinian. 

c. Used to strengthen tapped threads in plastic. 

d. All the above. 





b. 

c. 


45. Matcii each pin illustrated in colum A with its use in column B. 


(1) Quick-release 
pin 


(2) Flathead pin 



(3) Cbtter pin 



(4) T^)er pin 


a. Used vitvsre rapid ranooval and 
replacement of eqiiLpitient are 
necessary. 

b. Used where a tight fit is 
essential. 

c. Used with a tie rod terminal. 

d. Used to secure castellated 
nuts, pins, and shafts. 

e. Used to attach canopy material 
to parachute harness. 
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bonding 


47. Selficfe^frinm the list below, the reason (s) for 
using bending wire on aircraft. 

a. To prevent static interference in navigation 
equipment. 

b. To eliminate static electricity. 

c. To help prevent radio interference. 

d. All the above. 

d. I 48. Select, from the list below, the use(s) of tumlock 

fasteners. 

a. Used to replace safety pins. 

b. Used to secure cowling and panels that require 
quick or frequent removal arri replacement. 

c. Used on panels that require a key for entry. 

d. All the above. 


b. 

49. Select, from the list below, the use(s) of threaded 


inserts in the design of aircraft, engines, and 


accessories. 


a. 

Used to strengthen tapped threads in aluminun. 


b. 

Used to strengthen tapped threads in plastic. 


c. 

Used to place a nut in close places. 


d. 

All the above. 
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a. 


50. Aircraft structural hardware is the greatest 

contributor to foreign object damage (FCH3) . The 
man-hours and dollars invested in repairing the 
damage that a small, overlooked, or forgotten piece 
of PCX) can cause is enormous. Little pieces of POD 
can ruin a jet engine, jam flight controls, and 
cause the lc»s of an aircraft and its crew. 

1110 removal of loose objects from pockets before 
working on an aircraft is a ^sitive step toward 
prevaiting PCD. The cleaning of work areas upcai 
completion of a job aivl a complete inventory of 
toolboxes are musts in preventing PC®. 

Ckie method of preventing foreign object damage is 
^ your toolboK vdien your job is 

completed. 

inventory 51. Select, from the list below, the precaution (s) to 

use to prevent foreign object damage. 

a. Remove loose objects from pockets before 
working on an aircraft; inventory tools vtoi 
the job is completed. 

b. Foreign object damage cannot be prevented. 

c. Upon ccnpletion of a job, clean the work area 
of loose aircraft structural hardware. 


58 






52. Select, fron the list below, the reason(s) for 
lasing bonding wire oi aircraft. 

a. lO eliminate static electricity. 

b. To prevent static interference in navigation 
equipment. 

c. To help prevent radio inteorferenoe. 

d. All the above. 


53. Select, fron the list below, the use(s) of tumlock 
fasteners. 


a. Used to secure cowling and panels vMch require 
quick or frequent removal and ar^lacspnent. 

b. Used cn panels that require a ki^ for entoy. 

c. Used to r^laoe safety pins. 

d. All the above. 


54. Select, frcm the list below, the precauticHi(s) to 

use to prevent foa?eign object daiage. 

a. Foreign object damage cannot be prevented. 

b. ccmpleticn of a jcA), clean the work area 
of loose aircraft structural hardware. 

c. Bemove loose objects from pockets before 
working on an aircraft; invaitoaiy tools vdien 
the job is ocnpleted. 

d. Both b and o. 
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d. 

55. Select, from tte list below, the reasQn(s) for 
using bonding wire on ciircraft. 


a. 

To prevent static inbea:fea:ence in navigaticai 
equipnent. 


b. 

To help prevent radio interference. 


c* 

To eliminate static electricity. 


d. 

All the above. 


d. 56. Select, frcm list belcw, the precautions to use 

to prevent foreign object danage. 


a. Foreign object danage cannot be prevented, 

b. HencDve loc®e objects from podcets before 
wodcing on an aircraft; inventory tools v^ien 
the job is (xmpleted. 

c. ppon ccnpletion of a job, clean work area of 
loose airci^t structural haardware. 

d. Both b and a. 


At this point, you may take the progress check, 
beginning on pa^ 77. If you answer all self- 
best items correctly, proceed bo the next lesson 
topic. If any of your answers are incorrect, 
refer to the paragrapiis or frames designated on 
the answer sheet for the items you missed. If 
you feel that you do not understand most of the 
lesson topic, select another medixzn of instruction 
or ocx^ult your learning ceiter instnacbor. When 
you can correctly answer all self-best, items on 
the progress check, proceed to the nsct 
assi^saent. 





MCaXJIE 1.0 
lESSON TOPIC 1.10 


NARRKTIVE POBM 
CF 

I£SSCN TOPIC 
MRCRfiPT HABEWARE 


BesixSes the metal surfaces, vSiich are readily seen, nemy different kinds 
of hardtrare are used' in assembling an aircraft — trivets, screws, bolts, 
nuts, washers, pins, bonding wire, tumlodks, fasteners, etc. Rivets 
axe used extensively as fastening devices. The common solid shank rivet, 
shown in figure 10-1, is used in fastening together an aircraft structure 
vdien both ends of the rivet are accessible. Its head may be one of 
several styles. Of these, the universal head rivet is lased for both 
interior and exterior ^iplicat.i cans , and the ccajntersunk head rivet is 
used on the exterior of an aircraft vrfiere a smooth aerodynamic surface 
is desired. 



MS20470 

UNIVERSAL 



AN 430 
ROUND 




MS20426 

COUNTER- 

SUNK 



AN 442 

FUST 


FIGURE 10-1. — Ccnincan solid shank rivets. 


The blind rivet is used vhere cxily one side of the work is accessible. 
There are various types and head styles of blind rivets (figure 10-2) , 
and all have the characteristic of being self -locking. 
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TYPE 


PLU6eiN6 


HOLLOW 
PULL THRU 


OONFKSURATION 




m. 




no 

Pr«^^lcAL 

HEAD 

'larse flat ■ 

HEAD 

lido DEGREE 
|C0UNTERSUN» 
•LARK"FOSr 
HEAD 


MSEOeOi 

MS20600 

I 

Msaoeos 
CRIAB I 


FIGOBE 10-2. — ^Bliwl rivets. 

Whai an aircraft must be repaired, rivets (as well as all other fastaiers) 
should be r^laced with an identical piece of hardware. Otherwise the 
structured soundness of the aircraft will deteriorate. Even resistance to 
corrosion will change if unlike metals are joined. 

The screw is tte conmonest type of threaded fastener used on an aircraft. 
Generally, screws have a lower material strength . 'd a looser fit than other 
types of threaded fasteners; however, several types of structural screws 
are available that differ frem structural bolts only in the type of head. 

Screws may be divided into four main grot?® — the mac±iine screw, the 
structiiral screw, the self-tapping screw, and the setscrew. (See figirre 
10-3.) Each reqtiires a particular type of scretdriver for installaticn. 

The machine screw is different fron the structural screw only in the 
materials used and their relative strengths. 
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c 


D 


FIGURE 10-3. — ^Screws: (A and B) machine or structural; 

(C) self-tapping; and (D) setscrew. 

1116 machine screw (A or B) is a small general purpose screw {available in 
lofc^-carbon steel, brass, corrosion-resistant steel, and alindnun alloy) 
with various head styles. The heads of some machine screws are drilled 
for safety wire. 

•The structural screw (A or B) is used primarily for panel installation 
yUasTG frequent removal is regiured. Uiis screw is made of alloy steel and 
is heat-treated to have the same tensile strangth as a bolt of the 
ecjuivalent size. 
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Note tiiat the stixctural screw and the machine screw may have the same 
shc^ie, the differerKse beir^ in the mate r ials and their tensile strengths. 

The self-tapping screw (C) is \ased in ncnstructural assennblies requiritg a 
blini e^lication. Hie screw is installed by drilling a hole and inserting 
the screw^ vdiicii cuts its cwn thread as it is screwed into the hole. 

The setscrew (D) is used to positicxi and hold a corponent in place; for 
exanple, a gear or bearing on a shaft. Setscrews, vhich are headless, are 
available with many different point styles. 

Machine screws and structural screws have a nurciber of different head 
sl^les—hrazier, warier, fillister, and flat (see figure 10-4) . 




FSSUBE 10-4. — Structural or machine screws; (A) brazier; 
(B) wat ti e r ; CC) fillister; and (D) flathead. 
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Ihe brazier head, the washer head, and the fillister head are normally 
in the inte r ior of the aircraft, dhe flathead screw is primarily on 
the exterior of the air craf t and requires a hole that has been countersunk 
for a smooth surface. 

S tan d ar d aircraft bolts are used in applications involving tension shear 
loads. 'Ihe close-tolerance bolt is used where the bolted joint is subject 
to severe lo ad reversals and vibratiois. The use of a close-tolerance bolt 
permits the eiimination of lost motion in landing gears, ocmtrol systems, 
and helicopter rotary controls. 



A. 


B. 


FIGCJFE 10-5.— Close-tolerance bolts. 

Close-tolerance bolts are available vdth two types of heads — the standard 
hex head (figure 10-5A) and the 100-degree ccwntersunk head (figure 1(J-5B) . 
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FIGURE 10-6.—^ Clevis bolt. 

Hie clevis bolt (figure 10-6 ) , vdiiCh is v^ed in applications subject to 
shear stress only, is often used as a mechanical pin in a control system. 
Itie head of the clevis bolt is round and slotted. 



FIGURE 10-7. — Ihe eye bolt. 

Ihe eyebolt (figure 10-7) is used bo carry esctemal toision loads for the 
attachment of such devic:^ as the fork of a turnbuckle, a clevis, or (sable 
shackle. 


Hie mark or marks on the head of a bolt or screw idmitify the material of 
which it is made. (See figure 10-8) . 
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STEEL 

(125,000 

RSJ.I 


A cross denotes alloy steel with a tensile 
strength of 125,000 psi rniiunwii. 



AUDY 


Two raised dashes denote alutninm alloy. 



CLOSE 

TOUEmLNCE 


A recessed triangle denotes close- 
tolerancs shank and/or l^ad (steel or 
almiinim alloy) . 



CORROSION 

RESISTANT 

STEEL 


A single raised dash denotes corrosicjti- 
resistant steel. 


A curved section vdth five crosses denotes 
steel with a tensile strength of 160,000 to 
180,000 psi. 

sTm. 

(160.000 TO 
iSO/KX) BSL) 



FIQJPE 10-8. — Bolthead markings. 
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FIGURE 10-9. — Principal parts of a bolt or screw. 

Uie most significant ter m s in describing a bolt or a screw are the head, 
the grip, threads, length, and diameter (see figure 10-9) . The head is 
that portion of the bolt or screw with the largest and may be 

one of nary shapes or designs. A wrench is normally placed on the bolt- 
head for the purpose of installing or removing the bolt, whereas a 
screwdriver is used with a screw. Ihe grip is the distance froti the 
underhead bearing surface to the start of the thread. The ideal instal- 
lation will have a bolt or screw whose grip is a few tlxnisandths of an 
inch shorter than the actual grip. All bolt car screw installations that 
xnvolve self-locking or plain nuts wrill have at least two ocnplete threads 
protsaiding through the nut. Ihese two threads include the chamfered aid 
of the bolt. However, bolts with sUghtly more grip laigth than that 
required may be used if washers are placed under the nut or bolthead. 
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The purpose of any nut is to secure the bolted asseiffcly properly. Nuts 
used in aircraft structures are the plain nut, the castle nut, the wingnut, 
and the self-locking nut. (See figure 10-10. ) 



WINGNUT all metal 

SELF' LOCKING 
NUT 


FIOJRE 10-10. — Nuts used in aircraft structures. 

The plain nut is used with an aindliary locking device, such as a lodorasher. 
The castle nut is used with a drilled shank bolt and is secured with Ixxk- 
wire or a cotter pin. The wingiBzt is used vhere the desired ti^ilsiess can 
be ctotained with the fillers and \daere the asseoisly is fre^jently reraoved. 
The self-locking nut is designed so that it will hold ti^it in ^dte cf 
vibrations. 
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Bie types of wa;^iers used in aircxaft structures are plain washem,, locdc- 
washers, and special washa^ (figure 10-11) . 



PLAIN 



U>CK WASHERS 


FIGURE 10-11. — Hashesrs used in aircraft structures. 

The plain washer is used under a nut to provide a smooth bearing surface, 
to act as a shim in obtaining the correct relationship between the threads 
of the bolt and the nut, and in adjiasting the position of a castellated nut 
with reflect to drilled cotter pin holes in the bolt. A plain washer is 
u^d under a lockwasher to prevent damage to the surface of a soft material. 

The lodcwa^ier is used with a plain nut when a self-locking or castellated 
nut is not ^plicable. The paring action of the washer prevents the nut 
froot beocaoing loose. 

There are many types and varieties of special washers iised in specific 
ajgplioaticns as directed in the maintenance instructions manual; fen: 
esGample, the ball socket washer is used \dien the bolt is installed at an 
angle tx> the surface or where perfect alinesaent with the surface is reguued 
at times. 
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Pins vised in aircraft structures are taper pins, flathead pins, cotter pins, 
and quick-release pins (figure 10-12) . 


DIAMETER. 


© 'l O 


-LENGTH- 


TAPER PIN 


UNEVEN PRONGS 
OPTIONAL 


N6TH 



DIAMETER 


CX7PIER PIN 



FLATHEAD PIN 



STEEL SLEEVE 


QUICK-REISASE PIN 


FIOJRE 10-12. —Pins. 

Ite taper pin has no head and is used in joints that carry shear loads and 
vtere a tight fit is essential (figure 10-13) . 


STATIONARY 
HEMBCR . 



—PLAIN 

TAPER 

PIN 

MOVABLE 
MEMBER 


FIGURE 10-13.— The taper pin installed. 
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The f lathead pin is used with a tie rod terminal or a secondary control 
that is not in operation continuously. The flathead pin should be secured 
with a washer and a cotter pin. The pin should be installed with the head 
ip, vdien possible^ so that if the cotter pin that secures the flathead pin 
fails or works out, the pin will remain in place (figinre 10--14) . 


FUmCAO PIN 



OOfTTERPIN 


WASHER 


FIGUBE 10-14. — The flathead pin installed. 

The cotter pin is used to secure castellated nuts, pins, and shafts (figure 
10-15) . 



OPTIONAL 




PREFERRED 


FIGCJEE 10-15. — The cotter pin installed. 
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Tlie guick-release pin is used in sane ^plications vihere rapid removal and 
replacement of equipment are nKsssary (see figure 10-16) . 





«-$TEEL SLEEVE 



L HANDLE TYPE 




FIGURE 10-16. — Ihe quick-release pin. 
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Itireaded inserts are cxxtncnly used in the design of aircraft, engines, and 
acicessories to protect and strengthen tapped threads in light materials 
(for exanple, aluntiinum, brass, and plastic) , particularly in locations 
requiring frequent assenbly and disassenbly. The one-piece threaded 
inserts shown in figure 10-17 are inserts that are precisionrfarmed coils 
of dianond— shaped vdxe \ised as screw- thr eaded bushings. Specia l insesrt 
tools are required for installation. 



UNNOTCHED NOTCHED 


FIGURE 10-17. — One-piece threaded inserts. 

Tumlock fasteners are used to secure ccsding, fairing, panels, and doors 
that require quidc or frequent removal and replacement. Th^ are secured 
or released gonerally wildi only a one-quarter turn of the stud. There 
are three basic styles of tumlodc fasteners available for aircraft use 
(figure 10-18). 
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STUD ASSEMBLY 




AiRU}C FASTENER 


FLUSH OR 


VfTUiMMC 1 

RETAININS 

RING 


STUD RETAtBNS 
RtNGiUSEOCW 
SOME FASTENERS) 


RECEPTACLE 



CAMLOC FASTENER 


FIGURE 10-18.— Tumlock fasteners. 

Bonding wire is xjsed to connect all equipinent so that static electricity 
is eliminated. An aircraft can becane highly charged with static 
electricity \idiile in fli^t. This constitutes a fire hazard and also 
causes radio and navigation equipinant interference. 

Aircraft structural hardware is the greatest contributor to foreign object 
damage (Fd)} . The roanr-hours and dollars invested in repairing the damage 
that a small, overlooked, or forgotten piece of FGD can cause is enomioca. 
Little pieces of FCD can ruin a jet ^igine, jam flight controls, and cause 
the loss of an aixcraft and its crew. 
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Itie ronoval of loose objects from pockets before working cjn an aircraft 
is a positive sb^ toward preventing FOD. Ihe cleaning of work areas 
upon ccropleticai of a job axid a ccnplete invaitory of toolboxes are nusts 
in preventing FCD. 


At this point, you may take the progress diedc, beginning on pa^ 77 . If 
you answer all self-test items correctly, proceed to the next lesson topic. 
If any of your answers are inoorrect, refer to the paragrs^ihs or frames 
designated on the answer sheet for tte items you missed. If you f^l that 
you do not inderstand most of the lesson topic, select another medium of 
instruction or consult your learning center instructor, tftien you can 
correctly answer all self-test itoos on the pan^giress chedc, proceed to 
the next assignment. 



mXJLE 1.0 
LESSON TOPIC 1.10 


LESSON TOPIC PROGRESS CHECK 
AHCRAFT HftRDWARE 


TERMINAL (ffiJECTIVE: 


Match foiar given illustraticans of different t^pes of aircaraft hardware 
with their uses. 


ENABLE*; CBJBCTIVES: 


1. Select, fron a given list, the use of the ocnracn solid shank 
rivet. 

2. Select, frcm a given list, the use of the blind rivet. 

3. Match four given illustrations of of screws camcnly used 

on aircraft with their names. 

4. Match four given illustraticns of types of structureil 8cres*heads 
ccinncnly rased cxi aircraft vri-th their nanes. 

5. Match three listed types of standard aircraft bolts with their 
purposes. 

6. Match four given illustrations of bolthead markings with 
statements describing their meanings. 

7. Match four given bolt-dimension terms with the bolt sections 
they (tescribe, as designated on a given illustration . 

8. Match four given illustrations of types of nuts used in aircraft 
stixictures with their functions. 

9. Match three given illustrations of types of washers rased in 
aircraft strroctrores with their uses. 

10. Match fcRor given illustraticxis of types of pins rosed in aircraft 
strroctrores with their roses - 

11. Select, from a given list, the rose(s) of threaded inserts in the 
design of aircraft, engines, and accessories. 
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12. Select, fran a given list, the use(s) of tumlock fasteners. 

13. Select, fron a given list, the reassn (s) for usir^ bonding wire on 
aircraft. 

14. Select, from a given list, the precaution{s) to observe tx) prevent 
foreign object damage. 


PROGRESS CHECK 

1. Select, from the list below, the use of the ocnmon solid ^lank rivet. 

a. Used when only one side of the work is accessible. 

b. Used to secure panels cm the aircraft exterior osly. 

c. Used for fastening aircraft structures vdben both ends of the 
rivet are accessible. 

d. Used to secure panels on the aircraft interior only. 

2. Select, from the list below, the use of tlie blind rivet. 

a. To be used when only one side of the work is accessible. 

b. To be used bo secure panels vdien both sides of the work are 
accessible. 

c. To be used only when a smooth aeroctynanic iesign is required. 

d. To be used as a temporary repair only. 
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3. Matcdi each of the scarews illustrated in colutm A with its name in 
column B. 


A 


B 



a. Setscrew. 

b. Structajral or machine screw. 

c. Self-set scxm. 

d. Self-tapping screw. 


4. Match each of the four types of structural (machine) screviieads 
illustrated in oclirx. A with its name in ooliann B. 

A B 



a. Brazier head. 

b. Washer head. 



c. Flathead. 

d. Fillister head. 

e. Filbert head. 
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5. Matxdi each of the standard airxsraft bolts, listed in oolutm A, with its 


purpose, 

listed in coltsm B. 



A 

B 

(1) 

• 

1 

a. Used as a mechanical pin in a cxn- 
trol system. 

(2) 

Clevis bolt. 

b. Used vhere a bolted joint is sub- 

(3) 

Eyebolt. 

jecrt to severe lead reversals and 
vibrations. 


c. Used vhensver the self -locking nut 
is used. 

d. Used in the attacimait of such de- 
vices as the fork of a tunhuckle, 
a clevis, or cable shackle. 


6. Match each bolthead oiaidcing illustrated in ooluim A with the stataonait 
describing its meaning in colum B. 



B 

a. Close tolerance (steel or 
aluminum alloy) . 

b. Gorrosion resistant steel. 

c. Steel (125,000 psi) . 

d. Aluminm alloy. 

e. Steel (160,000 to 180,000 
psi). 
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7, Match ea^ of the bolt-dimenaijan tenoB n in 4 liith the 

section it desarihes^ as designated on the iliustxation in ^^^t*** B, 


B 



______ (1) length. 

(2) Diameter. 

(3) Threads. 

(4) Grip. 

8. Match each nut illustrated in csoluon A with its function in B. 


A 



B 


a. Used vhere desired ti^itness 
can be obtained by the fingers 
and vhere the assembly is 
freguantly recoved. 

b. Designed to hold tii^ in 
spite of vibrations. 

c. Used with an au3dliflB:y 
locking device sudi as a 
lockwasher. 

d. Used with drilled shahk 
bolts to aocaoDoodate a cotter 
pin or safety wire for 
safetying. 

e. U»d with castellated shank 
bolt. 
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9. ^ch of the washers illustrated in oolurtn A with its use in 

oolixm B. 


B 



a. Used with a plain nut vhen a 
self-loddjig or castellated 
nut is not applicable. 

b. Used only vtvsn ts/fo dissimilar 
nuts are to be joined. 

c. Used under a nut to provide a 
smooth bearing surface and to 
act s» a shim. 

d. Used with corrosion resistant 
steel nuts and bolts only. 

e. Used in specific applications 
vhen directed by the mainte- 
nance instructicaiis manual. 
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10. Jfetch each pin illustrated in csslunn A vd.th its use in oolinai 2. 


A 


B 


(1) Taper pin 

(E_ 


(2) Quick-release pin 



(3) Flathead pin 



a. Used v^iere r^id renncrval 
and replaoenent of equipnent 
are necessary. 

b. Used vtere a tight fit is 
essential. 

c. Used vdth a tie rod 
terminal. 

d. Used to secure castellated 
nuts, pins, and shafts. 

e. Used to atta<±L cancpy 
material to parachute 
harness. 


(4) Cotter pin 



11. Select, from the list belw, the use(s) of threaded inserts in the 
design of aircraft, engines, and accessories. 

a. Used to piece a nut in close places. 

b. used to strengthen t^ped threads in aluninun. 

c. Used to strengthen tapped threads in plastic. 

d. All the above. 
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12. Select, fran the list below, the viseis) of tumlock fasteners. 

a. Used on paiiels that require a for entry. 

b. Used to replace safety puis. 

c. Used to secure cowling and panels that require quick ox Sequent 
raoo^^ and jff^ilacanpnt. 

d. Ml the above. 

13. Select, from the list below, the reasan(s) for using bonding wire on 
aircraft. 

a. 1b help prevent radio interference. 

b. 1b eliminate static electricity. 

c. 1b ptrevent static int e rference of navigation equiptnent. 

d. Ml the above. 

14. Select, from the list below, the precaution(s) to use to prevent 
foreign object danage. 

a. l^)on completion of a job, clean work area of loose aircraft 
structural hardware. 

b. Remove loose objects &xm pockets before working on an aircraft; 
inventory tools vdien the job is octipleted. 

c. Foreign object damage cannot be prevented. 

d. Both a and b. 

Ibm to page 85 and check your axismrs. If you have answered all tiie 
items correctly, proceed to the progress test. If not, use another 
ni e dina of instruction or consult the learning center instructor. When 
you can answer all the items on the progress check correctly, prorrfi d 
to the progress test. 
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MDIXIEE 1.0 
lESSQN TOPIC 1.10 


TO PBOCS^ESS CHECK 
MRCRftPT HflRDWRRE 

QUESTICN NO. CXggRECT MSWER PA3BS 

Narrative PI Bef. 



Ref. Pages 

Frames 

c. 

61 

1 

a. 

61 

1 

(1) d. 

(2) b. 

(3) a. 

(4) b. 

62-64 

4 

(1) a. 

(2) b. 

(3) d. 

(4) c. 

64 

8 

(1) b. 

(2) a. 

(3) d. 

65-66 

13 

(1) d. 

(2) b. 

(3) c. 

(4) e. 

(5) a. 

67 

17 
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(yjESTIOK NO. OORRECT ANSWER REFERENCE PAGES 




Narrative 

PI Ref. 



Ref. Pages 

Frames 

7. 

(1) E. 

68 

21 


(2) A. 




(3) D. 




(4) C. 



8. 

(1) b. 

69 

25 


(2) a. 




(3) c. 




(4) d. 



9. 

(1) c. 

70 

29 


(2) e. 




(3) a. 



10. 

(1) b. 

71-74 

33-34 


(2) a. 




(3) c. 

c 



(4) d. 



11. 

b. 

74 

38 


c. 



12. 

c. 

74 

42 

13. 

d. 

75 

46 

14. 

d. 

76 

50 
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